Regulation of responsiveness of cultured adrenal cells to adrenocorticotropin and prostaglandin E1: cell density, cell division, and inhibitors of protein synthesis.
In cultured bovine adrenocortical cells, responsiveness to ACTH, as assessed by the maximal rate of ACTH-stimulated cAMP production, has been found to depend on cell density and cell proliferation, while the maximal rate of prostaglandin E1 (PGE1)-stimulated cAMP production was constant. The combination of low cell density and normal cell proliferation caused a specific decline in responsiveness to ACTH. Responsiveness did not decline at any density when proliferation was inhibited by mitomycin C treatment. Specific declines in responsiveness to ACTH were also seen when cultures were treated with cycloheximide or sodium butyrate. When protein synthesis was completely inhibited by cycloheximide treatment, responsiveness to ACTH declined with a half-life of 20.5 h and responsiveness to PGE1 declined with a half-life of 75h. Because PGE1-stimulated cAMP production indicates intact adenylate cyclase catalytic activity, changes in ACTH-stimulated cAMP production appear to be due to specific changes in functional ACTH receptors.